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7Research Question
How can sensory design, and specifi cally 
tactility, be used to support the production 
of individual meaning within the context 
of (developing) mobile communication 
technologies?
Abstract
This project uses sensory design and specifi cally tactile design as a basis to design 
a mobile phone for approximately fi ve years in the future. In doing so it has 
investigated the fi elds of tangible interaction and craft, and suggests a framework by 
which these different but complementary fi elds may be used in the service of product 
design. 
The theoretical framework is based on the assertion by Silverstone et al. (1992, cited by 
Ling, 2004) that mobile phones are “doubly articulated” as a medium “through which 
we communicate and through which we maintain social contact” and a physical 
object “to which we carefully assign meaning” (p28). From this, and animated through 
a concept model, two specifi c strategies are suggested:  re-embodying (placing) screens 
in handheld electronic devices through physicality and incorporating craft into the 
designing of handheld electronic devices.
 
 This project has involved fi nding relevant resources on sensory design and tangible 
interaction,  a phenomenological investigation into mobile phones to fi nd the current 
and potential moments of meaning created by tactile design, and heuristic enquiry 
into the process of craftsmanship through jewellery.
The designed output from this project is located approximately fi ve years from now, 
so that both new/novel forms of manufacture and emergent trend trends relating to 
mobile phone use could be incorporated.
Figure 1
Left: the evolving role of the 
mobile phone as shown in the 
2008 Vodafone ad.
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“Cellphones ... meta-medium, eats practically everything. You can just 
count the historical devices that have been replaced - devoured, really - 
by cellphones. The telephone, obviously, the pager, the alarm clock, the 
calculator, the answer phone, email, web browsing, the fax, video gaming, 
computing, camera, the video camera, the dictaphone, the FM radio, 
the AM radio, music players - lots of music players - video players, DVD 
quality video cameras, advanced PC-style web browsers, pedometers, GPS 
satellite navigation hardware, wi-fi , bar code readers - vanishing into 
cellphones. Micropayment systems (even if it takes half an hour to buy 
a soft drink) ..... House keys have been eaten by cellphones. Car keys, web 
blogs. And the screen still stinks and the buttons are still terrible.” 
Bruce Sterling
Innovationsforum Interaktionsdesign Keynote, April 2007
Since its introduction to society 20 years ago, the mobile phone has 
evolved from a portable telephone to a mobile hub for creating, 
collecting, browsing, and sharing (taking cues from Philips’ description 
of Ambient Intelligence (Aarts and Marzano 2003)). But while the 
mobile phone’s role and capabilities have changed dramatically, its 
physical form has remained largely unchanged.
Why is there such a disjunct? Some of this may be for technological 
reasons: the mobile phone is still an ‘immature technology’ - collecting 
functions and shrinking in size - in an era where technological changes 
have never been more rapid. Politics is also involved: far more than 
other digital devices, mobile phones must exist in a inextricable 
triangle between manufacturers, service providers and their networks 
(an issue that has become apparent with the release of the iPhone). The 
combination of continual scope creep and multiple players may hinder 
innovative developments.
However, I believe that the problem goes far deeper and is an 
ontological one: mobile phones are still wrongly associated with the 
telephone.  Even the name - mobile phone - reinforces the relationship. 
Given this relic of association, it’s easy to see how theorists such 
as Busch (2005) fall into the trap of lamenting “banality” of theses 
“phones you can’t slam down”  in comparison to “their expressive 
predecessors” (p93).
Figure 1
Left: the evolving role of the 
mobile phone as shown in the 
2008 Vodafone ad.
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That the mobile phone began as a development of the telephone 
is understandable. Most new technologies are initially adopted 
into society by taking on the mental models of an existing one (for 
example, the desktop metaphor of folders). However, the social shaping 
of technology (Latour) means that we can only “march backwards into 
the future” so far, before the new technology outgrows its surrogate 
mental model and demands a unique one that refl ects its new-found 
role.
“the horseless carriage did not do the work of the horse; it abolished the 
horse and did what the horse could never do”. McLuhan (1975, p 133)
The mobile phone is a particularly interesting model of this: I would 
argue that after the pivotal development of it becoming small enough 
to fi t in the pocket (in the 1980s) it began to develop its own identity 
both physically with the introduction of the graphical screen  (1990s) 
and the adoption of text messaging (1990s). 
We might decide to investigate it then from a history of mobile devices: 
in fact, Levinson (2006) does so, referencing the Kodak camera and 
transistor radio. However, there is an important difference: these 
other examples very much retained the identity of their non-mobile 
counterparts (camera and radio).
So how to proceed? Uddenfelt (2002, cited by de Souza e Silva, 2006) 
notes the need for a change of defi nition: 
“People are going to stop carrying around things like laptops ... more and 
more devices are going to fi t in your pocket. People will discover that their 
mobile can handle video, work like a Palm Pilot and be a phone. It’s much 
more powerful than what they have at home .... And what will we all 
these non-phones? ‘We’re calling them communicators’.”  (p20)
Interestingly, other cultures provide a suggestion as to how to 
approach the design of such a ‘communicator’. As Plant (2001) notes, 
many languages other than English translate the mobile phone to 
a word relating to the hand (German: das Handy, Finnish:känny 
(extension of hand), Chinese: shoji (hand-machine)). 
11
 
This project particularly uses as a starting point the suggestion from 
Silverstone et al. (1992, cited by Ling, 2004) that mobile phones are 
“doubly articulated” objects: fi rstly as a medium “through which we 
communicate and through which we maintain social contact” and 
secondly as a physical object “to which we carefully assign meaning” 
(p28).
The project uses sensory design to investigate this duality. It must 
be clarifi ed that ‘sensory design’ is often used to describe a scientifi c 
approach - often in disregard to the experiential quality (for example, 
what is described as ‘haptic’ in the below diagram). However, for the 
sake of this project, sensory design is taken to include everything 
from gesture to hedonics, and their relevant fi elds embodiment and 
craft, because already existing mobile phones can be categorised as 
achieving memorable experiences across this spectrum. In an aim 
for clarity, I am using the word ‘tactilty’ rather than ‘haptics to avoid 
confusion.
Figure 2
Framework of sensory design 
and potential for meaning 
across mobile phones
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Figure 3
Left: Varying grips of hands 
(McCullough, 1996)
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Philosophy
Introduction
In order to investigate the ways in which future mobile communication 
technologies might be reconstructed, it is worth looking into general 
design discussions surrounding electronic objects and technologies 
(though these two terms are different, I use them interchangeably in 
this context).
Here we fi nd two misunderstood ideas: 
Technologies are functional and neutral1. 
Technologies should therefore ‘disappear’ (be it physically through 2. 
ubiquitous computing or cognitively through transparent interfaces)
At the least, these assumptions create meaningless ‘gadgets’, at worst, 
if Heidegger is to be believed, they threaten the identity of man. 
Design has the potential to address both of these issues: be it through 
challenging the so-called neutrality of electronic objects, as Anthony 
Dunne does, or by using different frameworks for interaction, such 
as Durrell Bishop.  Both of these methods offer us ways to re-orient 
ourselves towards technologies/electronics in a way that makes us 
more aware of their potential to create signifi cant meaning.
Refuting neutrality: post-optimal objects
“Because the essence of technology is nothing technological, essential 
refl ection upon technology and decisive confrontation with it must 
happen in a realm that is, on the one hand, akin to the essence of 
technology and, on the other, fundamentally different from it. 
Such a realm is art....” - Heidegger  (1977, p35)
While technologies may often be seen as a ‘black box’ that steadfastly 
serves human needs, research has shown is not the case. For example, 
Heidegger (1977) suggests that the essence of technology is actually 
based around man and the ‘organised unfolding’ it effects, while Bruno 
Latour’s actor-network theory (more recently changed to actant-
network theory) places technologies in a dynamic network with 
society where each is shaped by the other.
Figure 3
Left: Varying grips of hands 
(McCullough, 1996)
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What this means to design is that electronic objects form a part of a 
evolving narrative that should not be ignored. In this fi eld (part of what 
is known as ‘experience design’), some of the most comprehensive 
writings come from Anthony Dunne (1999), who suggests that we 
must shift our attention from the ‘optimal’ to the ‘post-optimal’ object, 
and look for interactions that are ‘user-unfriendly’ or ‘poetic’. In doing 
so, the object shifts from merely being an uninspired reaction to needs 
to a more subtle and resonant instigator of emotion. 
Dunne’s works generally take a critical theory approach, creating 
‘design fi ctions’ that challenge social understanding of electronic 
objects. His works suggest meaning through confl ict, subversion: 
objects that question and inspire, related to relevant technologies but 
not directly translatable to them.
Figure 4
Right: Anthony Dunne’s 
Faraday Chair
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An alternate to invisibility: coupling
While our technology is becoming embedded, invisible, microscopic, our 
experience continues to require our attention: our palpable attention. 
Thelca Schiphorst, (2007, p7) 
According to Dunne, “the electronic object is an object on the threshold 
of materiality” (1999, p11). There is an obsession with invisibility and 
transparency: ‘ubiquitous computing’ (Weiser), ‘intuitive interfaces’, 
ever shrinking devices.  
However, this ocular-centric view misses an important thing: the 
importance of the sense of touch, for as Shedroff (2001) explains, “every 
experience requires us to touch something” (p253).  Objects that are 
designed with this in mind - aiming for experiential coupling rather 
than invisibility - form a category of design called tangible interaction. 
One of the simplest examples of tangible interaction is the abacus, as 
Hiroti Ishii, head of MIT’s Tangible Bits group explains to Moggeridge 
(2007):
“All of the information is represented in the array of the beads, in a 
physical way, so that people can directly touch, manipulate, and feel 
the information.... This also serves as a medium of awareness. When my 
mother was busy doing the accounting in our small apartment in Tokyo, 
I could hear the music the abacus made, which told me that I couldn’t 
interrupt her to ask her to play with me. Knowing other people’s state 
through some ambient sound, such as this abacus, teaches us important 
directions for the next generation of user interfaces.”  (p529)
An interesting case is to compare two interpretations of an object 
and interface: here the answering machine.  Durrell Bishop’s ‘Marble 
Answering Machine’,  a classic example of tangible interaction, uses 
a physical token - the marble - to embody messages. The marble rolls 
out on a message being left, which a person may either listen to, carry 
around as a reminder, or place into another person’s tray.
Existing objects are used as physical icons, material representations of 
data that refer to both the pragmatic and poetic dimensions of the data 
being manipulated.  Dunne (1999, p16)
Figure 5
One of the simplest forms 
of tangible interaction: the 
abacus
Figure 6
Variations on an answering 
machine: top, the coupled 
approach - Durrell Bishop’s 
Marble Answering Machine; 
bottom: the semriotic, 
Microsoft’s BubbleBoard
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In comparison, Microsoft’s Bubble Board relegates the interaction to 
a touch-screen. While there is some physical interaction (namely the 
whiteboard on the side), the concept is generally far less tangible, 
relying on an understanding of bubble metaphors and the like, and is far 
less meaningful as a result.
Understanding tangible interaction
Technology has no point unless it subtly awakens and activates the senses 
of its recipients. Looking around, I notice that on the contrary, people 
today have been gradually developing stick skins because of technology…. 
It would be better if high technology were to evolve in a more delicate 
manner, subtly correlated with the periphery of sensory perception. I use 
the word ‘haptic’ to describe this way of thinking. 
Kenya Hara (2007, pp 144-145)
One of the most obvious ways to approach tangible interaction is 
through HCI (human-computer-interaction). Over the last 30 years there 
has been much work done on haptic feedback and force feedback (for 
example, Lederman and Klatsky’s methods of haptic exploration (1987)).  
However, despite the advances in haptics, there are few examples 
of ways for design to meaningfully incorporate touch into it. This is 
because, as McCullough (1996) explains:
“...Researchers seem unable to formulate much beyond the mechanical 
aspects of manual behaviour. Science has trouble explaining a caress.” (p5)
They can address the senses, but not that we are sentient beings (or as 
Larssen et al call it, “the feel dimension” (2007, p271)).
To understand these qualities, we must turn to the fi eld of 
phenomenology. One of its basic teachings is that there is no division 
between the subject and the object, and that we can discover these 
relationships through observing phenomena (described by Merleau-
Ponty (2007) as sense-experience or sentir). 
Heidegger (1962) gives designers the understanding of the interplay 
between a person and an object in use:  shifting from being present-at-
hand (acted-upon) to ready-to-hand (acted-through - the object becomes 
transparent). Examples of this principle being used in design include 
Lisa Krohn’s ‘Phonebook’ (fl ipping through the pages) and more recently 
Figure 7
Present-at-hand and ready-
to-hand: top, LIsa Krohn’s 
Phonebook, the Blackberry 
with holster, Non-object Tarati 
mobile phone
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the Blackberry and iPod (the Blackberry automatically turns on when 
pulled out of the  holster and the iPod is always ‘put to sleep’ rather 
than ‘shut down’ as with computers). The Tarati Phone also uses this 
in a different way: it challenges the boundaries of the object and the 
space around it.
Merleau-Ponty (2007) talks about intercorporeality: that we are ‘empty 
heads turned towards the world’ and that our bodies orient to other 
bodies. An example of this applicable to design is Karl Sapper’s Satori 
TV - the handheld device ‘turns’ to face the viewer, creating a highly 
resonant experience without resorting to anthropomorphism. A more 
recent example of this is the Bang & Olsen TV which turns to face the 
direction of the remote, or the Gel remote concept by Panasonic.
Also from Merleau-Ponty is the concept of levels of mastery. Of 
importance here is that mastery is achieved when the action is 
‘purposeful but without purpose’. This ties in to the realisation of many 
interaction designers of the limitations of metaphor - the need for 
categorisation locks it into a non-expandable and rigid model, or as 
Dunne calls it,  the design of “one liners” (1999, p. 29)
Summary
The act of encountering and using an object is very much a 
participatory. Realising that haptic experience should be focused on 
coupling rather than invisibility is key.
Figure 8
Intentional objects? Karl 
Sapper’s Satori TV and 
Panasonic Gel Remote
Figure 9
Left: Toyo Ito’s ‘Hi-5’ fridge handle (see next 
page)
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Epistemology
Introduction
Having looked into  the role of the object and haptics from the 
perspective of a participant in the act of use, I now turn to investigating 
it from the opposite end: that of the maker.
There is much debate between the differences between craft and 
design, (for example, Thinktank in Europe and Victoria Crafts in 
Australia). While some of this is relevant to design (such as Dunne’s 
suggestion that craft-like prototypes or ‘genotypes’ serve as a more 
inspirational concept than more standard methods of construction), 
the topic is too wide to be discussed here. Instead, I focus on the craft 
object and process in relation to digital objects.
Product as Craft Object/Digital Jewellery
“[The jeweller] used to tear up her hardware, the designer’s, and put 
the real parts into cases he’d made in his shop. Say he’d make a solid 
bronze case for a mini disk unit, ebony inlays, carve the central surfaces 
out of fossil ivory, turquoise, rock crystal. It weighed more, sure, but it 
turned out a lot of people liked that, like they had their music or their 
memory, whatever, in something that felt like it was there…. And people 
liked touching all that stuff: metal, a smooth stone…. And once you had 
the case, when the manufacturer brought out a new model, well, if the 
electronics were any better, you just pulled the old ones out and put the 
new ones in your case.” Gibson, (1996, p132)
Sandbenders, a set of electronic objects described in the science fi ction 
novel Idoru, may be held up as the ‘holy grail’ of craft-meets-product. 
Many have attempted to incorporate the allure of craft into electronic 
objects. For example, a number of products have appeared on the 
market attempting to create patina (most notably the Microsoft 
Zune). Others, falling into a category known as ‘digital jewellery’, place 
gadgetry such as the mobile phone on the body. Most of the objects in 
both of these categories come across as contrived.
It is noted that this may be because the objects stay rooted in 
functionality, with craft elements added on (McCarthy et al, 2006 ). 
Figure 10
Above: wood-look - Microsoft 
Zune, Guido Oom’s Twig 
USB device, Nokia’s 7370, 
and Amanda’s Conversion 
Calculator
Figure 9
Left: Toyo Ito’s ‘Hi-5’ fridge 
handle (see next page)
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Jeweller Jayne Wallace also suggests that
“IBM’s design approach can be characterised as a ‘problem solving’ one, 
and has led to solutions of equivalent  quality to high street, commercial 
accessories, with a predictability of form and function.”
taking as evidence the comment from the IBM Digital Jewellery project 
that: “If you have something with you all the time, you might as well be 
able to wear it.” (Schwartz, cited by Wallace, 2003). 
However, similar to much of the works from Tangible Bits, many of 
the explorations from craftspeople at his point still serve largely as 
experiments, as yet still opaque in how they might be translated into 
more everyday settings.
Craft Knowledge
Therefore, Gibson’s story may be telling in that a jeweller - a craftsman 
- makes the objects, and does not attend to the considerations of 
product designers. Therefore, I shift my focus from the object-as-craft to 
craft knowledge.
It is perhaps not surprising that there is little literature surrounding 
the process of crafting or making. However, it is described by many: 
Polanyi (1967, cited in McCullough, (1996)) calls it ‘tacit knowledge’, 
Schön: ‘knowing-in-action’ (1963, cited in Grey and Malins (2005)), Hara 
(2007) :sensory sophistication.
What becomes apparent is the need for an understanding of 
the medium or material for what it is, in other words, a sense of 
craftsmanship. Pye (1968,  cited by McCullough (1996)) suggests 
that ordinary manufacturing may be considered a “workmanship of 
certainty” and craftsmanship  a “workmanship of risk”:
“... if I must ascribe a meaning to the word ‘craftsmanship,’ I shall say as 
a fi rst approximation that it means simply workmanship using any kind 
of or apparatus, in which the quality of the result is not predetermined, 
but depends on the judgement, dexterity, and care which the maker 
exercises as he works. The essential idea is that the quality of the result 
Figure 11
IDEO ‘Pentaphone’ and 
‘Technojewellery’
Figure 12
Contemporary jewellers’ use of 
the digital
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is continually at risk during the process of making; and so I shall call this 
kind of workmanship “the Workmanship of Risk”: an uncouth phrase, but 
at least descriptive.”   (pp 202-3)
This ‘workmanship of risk’ is apparent in objects that use materials 
in an innovative and poetic way, such as the work of the Non-Object 
collective (www.nonobjectbook.com) and Toyo Ito. 
Toyo Ito discusses this with Kenya Hara (2007), suggesting the concept 
of the ‘haptic abstract’:
(interestingly, Dunne suggests that Ito’s earlier works are some of the 
best examples of ‘dematerialisation’)
“One cannot abstract from living fl esh .... Though I’m interested in 
material objects, I’m not going back to the point of saying that I like 
the feel of wood.” That’s such a Toyo Ito way of dealing with physical 
materials. If we get into a nostalgic mindset, we’re likely to cuddle up 
to the satisfaction of familiar materials. But what if we left nostalgia 
behind? If we opened up our sensors to physical objects, wouldn’t that 
allow us to sense another reality? Might that be a way of handling 
physical materials that is directed by neither nostalgia nor abstraction? 
Ito wonders, “Should we call it a ‘haptic abstract’? (pp 86-7)
Summary
Craft should be utilised as knowledge, rather than element (or analogy). 
This calls for a ‘workmanship of risk’, or an appreciation of a ‘haptic 
abstract’.  Doing so allows the maker, and later the user, to ‘make’ and 
‘unmake’ the object through their own somatic experience.
Figure 14
Toyo Ito’s ‘Hi-5’ fridge handle - 
a haptic abstract?
Figure 13
Non-object mp3 player
Figure 15
Concept matrix
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Methodology
“Designers of new technologies have never seen the world for which 
they are designing. The very existence of novel technologies changes 
the situation in which they are used, and the use changes the products. 
So understanding users means understanding how they change as the 
society around them changes in  general, and specifi cally how they 
change through interaction with the products that we introduce”. 
Nokia - Lindholm, Kananen and Kiljander (2003), pp 93-4
This project has required a multidimensional approach in order 
to explore and reconcile its many facets: maintaining the balance 
between craft, product and theory has been a diffi cult one. 
The interplay of the different terrain are illustrated in the below 
diagram:
As a design researcher, this project has fallen in to the category 
of naturalistic enquiry (Grey and Malens, 2004) , with ‘emergent 
methodology’, ‘tacit knowledge’, ‘idiographic interpretation’, ‘special 
criteria for trustworthiness’, ‘negotiated outcomes’, and ‘natural 
setting’. 
Figure 15
Concept matrix
Figure 16 Project terrain
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Inhabiting these different roles is diffi cult to do simultaneously, and so 
I have alternated my focus between them across the project. In order 
to manage and understand this, I have employed action research as 
my research method, positioning myself as an ‘refl ective practitioner’/
insider researcher (Herr et al 2005). This has allowed for the progressive 
and often heuristic nature of this work.
The project has unfolded into the following matrix:
Figure 17: Methodology matrix
Figure 18
Right: Timeline
Jewellery
DESIGN/OBJECT
(Future/concept) 
mobile phone
CONTEXT
Mobi-comp social/ 
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}
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Figure 19
Left: mobile materials
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Project
Tactile Lexicon: Initial Experiments and Analysis
At the outset of the project, a number of experiments (Extreme 
Patina and Mobile Materials) as a means to establish the licence and 
vocabulary of the project. Extreme Patina challenged the ideal of the 
mobile phone as always being new, through subjecting models to 
fi re, paint and scratching. Mobile Materials took the shape of a mobile 
phone and translated it into a number of materials.
In conjunction with this, I also began investigating sensory design 
frameworks, notable models including those by Malnar and Vodvarka 
(diagramatising the senses and including kinesthesia, active touch 
and passive touch), Williams (qualities of touch), and Lederman and 
Klatsky’s methods of haptic exploration (which was then used to 
evaluate interesting examples of mobile phones).
While these frameworks and experiments proved to be interesting, it was 
diffi cult to create any design briefs from them as they did not provide 
scope for potential change.
Figure 20
Top to bottom: Interpretation 
of Lederman and Klatsky, 
‘Extreme Patina’ experiments: 
set of phones, a phone being 
burned, covered in paint, 
burned result
Figure 19
Left: mobile materials
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Figure 21 
Left: various experiment and 
references
29
P
D
C
C W1 W2 W3 E
Heuristic Inquiry: the Jewellery Process
On the suggestion of workshop examiners, I investigated the process of 
being a maker; namely through jewellery. 
This process had two parts: initially from a purely technical/skill 
acquisition level (attending jewellery classes at Hungry Creek Art 
School over 4 months, working on traditional projects such as brooches 
and rings with copper and silver) and then more directly focused on 
the project (for 3 months under the supervision of Areta Wilkinson 
from the Jewellery School at Unitec).
The more directly focused part started with looking at different 
methods of creating objects that could fi t into the hand (by additive or 
reductive processes) and creating objects that fi tted into the hand. This 
was then directed towards my project by taking a rectangular shape 
and creating interventions for the fi nger. Finally the process turned 
towards materiality and how different materials might be used in 
contrast with each other on a handled object.
This stage provided a break in thinking, by defocusing the mobile phone 
and instead creating objects that were beautiful to hold. These ‘haptic 
explorations’ would also later serve as ‘haptic inspirations’ when it came 
to later concepts. The process of choosing and contrasting materials 
also  was the beginning of being able to develop fl uency in materiality 
(though I would later realise that while I dealt with both precious and 
non-precious materials, I did not explore an important category: fabric 
and soft materials). 
Figure 22
Top to bottom: Traditional 
jewellery skills, haptic 
interventions, using precious 
materials on an object that 
invites the hand, interventions 
on mobile-phone like shapes, 
material juxtapositions.
Figure 21 
Left: various experiment and 
references
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Figure 23
Left: Phenomenographic 
analysis of mobile phones
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Phenomenography and Phenomenology
Having carried out research onto the variants between phones (and 
then the haptic implications), it was suggested that I instead look 
and the variant and invariant attributes of phone-ness through a 
phenomenographic study. This yielded the invariant attributes of 
fragility, directionality, attending and proximity. 
However, I later began researching phenomenology, specifi cally the 
work of Heidegger, Merleau-Ponty, Polanyi, Gibson and Serres. From 
these came the insights of the interplay between person and object 
(Heidegger’s present-at-hand and ready-to-hand), understandings 
of the levels of mastery and intercorporeality involved with motor 
intentionality (Merleau-Ponty), tacit knowledge (Polanyi) and 
affordances (Gibson).
Similar to the heuristic work, eventually delving into phenomenology 
provided a more encompassing way to approach understanding (and 
designing) artefacts. The interplay of Heidegger’s hammer and Merleau-
Ponty’s levels of mastery (emphasising that mastery is purposeful 
without having purpose) provided a level of understanding about 
embodiment that was particularly valuable when dealing with the 
‘doubly articulated’ mobile phone. However, again this understanding 
would have been valuable earlier in the process.
Figure 23
Left: Phenomenographic 
analysis of mobile phones
32
Figure 24
Left: The Harman Fan
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Phone Culture and Future Forecasting
Extensive research was carried out into mobile phone culture and 
potential trends. While this initially provided some interesting 
insights (such as Levinson’s suggestion that the mobile phone will 
create a culture of “non-communication” (2006, pp15-16), Fortunati’s 
observation that the phenomenology of the mobile phone on the 
body is “uncomfortable” (2002, cited by de Souza e Silva, 2006) and 
general trend for common mobile phones to become more kinetic 
and luxury phones to be made with expensive materials), it inevitably 
provided more of a background than inspiration for future iterations. 
Furthermore, they suggested issues with mobile phones (such as being 
always-contactable) that might disappear if the object were to change. 
Similarly, while there were a few mobile phone concepts that 
suggested different ways to interpret the mobile phone (namely the 
Nokia Morph), most were based on the current format.
This lack of groundbreaking knowledge meant that attempts to use 
idea generation tools such as the Harman Fan and personas did not 
lead to meaningful results.
One of the breakthroughs came when looking beyond the mobile 
phone to the general digital domain. Norman (2005) notes the 
change from talking to presence in Instant Messaging (IM) and the 
profound effect it has on people. Skype also challenges the concept 
of the landline, and is fi nally seeing the long-predicted coming of 
videoconferencing beginning to take off.  This suggests the beginnings 
of a digital communications fl uency or virtuosity that allows people to 
take ownership of digital communications.
Considered in conjunction with the emerging and expanding market 
of objects that sit between the mobile phone and laptop (such as PDAs 
and ultraportables) and mobile phones continuing to shift away from 
being a phone (the iPhone is acknowledged as being a web browser 
housed in a mobile phone, with over 60% of owners using the internet 
on it), this provided far greater scope for concepts.
In hindsight, the project would have benefi ted if the breakthrough 
paradigm shift had occurred earlier in the process as more of the 
earlier concepts would have had a wider scope. However, the general 
information gathered was still useful as a providing context.
ASHLEY used to easily recall h
numbers – if not from looking
then from dialling the number
tones. However, that changed 
phone. Now, she realises, she i
on her SIM card address book
people in her address book alm
idea what their phone number
JOHN is proud of how tech-sa
expert on the iPod – more kno
workers half his age – and is ra
status regarding his new mobi
the newest and flashest phone
he finds the phone a bit hard t
finger dexterity aren’t they use
ALEX couldn’t live without he
texting, but also making calls, 
watching videos on it. Howeve
stories that Bluetooth signals a
they’re right? She doesn’t want
she doesn’t want to be one of t
around with a headset either –
they’re talking to themselves.
Figure 24
Left: The Harman Fan
Figure 25
Above: user personas, existing 
phone trends, Nokia Morph
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Figure 26
Left: Different frameworks of 
mobile phone concepts
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Concept Designs and Mapping
Concepts were regularly generated over much of the earlier part of the 
project, mainly as a means of continually relating the various strands 
of research back to design work. In turn, these were evaluated against 
each other and the research through mapping exercises.
Initial concepts (such as the ‘sense of direction’ concept where the 
antennae moved like a compass in the direction of the location of the 
caller) proved to be more semiotic than sensory. Later concepts tended 
to err on the haptic (and functional) rather than meaningful (e.g. 
‘negative spaces’ and ‘phone as container’ models). 
The major breakthroughs that occurred that would infl uence later 
work was the concept of ‘breaking apart’ the phone thus dealing with it 
as a number of physical entities (initially shown through the magnetic 
foam ball concept shown right). Leading on from this was being able to 
map the spectum of research against form of tactile interaction (acting 
on-acting through) and the level of presence of screens shown left (an 
important consideration since many concepts either are almost wholly 
a screeh while others have no screen presence whatsoever).
The concepts generated throughout the project generally refl ect the 
level of understanding (or lack of) at the time. The mapping exercises 
(particularly defi ning the matricies) proved useful in refl ecting on the 
various outputs and the scope and directions of them.
Figure 26
Left: Different frameworks of 
mobile phone concepts
Figure 27
Top to bottom: early overly 
semiotic concept ‘sense of 
direction’ , negative spaces, 
phone-as-container, magnetic 
foam ball breaking-apart-the-
phone concept,
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Figure 28
Left: expanding/contracting 
keyboard
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Material Motifs: Key Chain
Having generated a range of hand-site explorations through heuristic 
enquiry, the next challenge lay in being able to be able to use these 
fi ndings in conjunction with the technological and social insights to 
create more fully realised concepts.
This was achieved by working with materials as ‘material motifs’: 
extrapolating on potential elements of a device concept (e.g. having an 
outer casing, or a removable keychain) and exploring various ways that 
materiality could suggest richer interactions. 
The element that showed the most promise was the concept of a 
string-like removable keychain.
By this point, I found the use of having a wide range of materials, as they 
often suggested ideas (as opposed to coming up with an idea and then 
fi nding a material to make it with). This form of material fl uency allows 
for what I might call tacit conceptualising, or Dreyfus/Merleau-Ponty call 
mastery: purposeful but without purpose.
By having a wide set of materials, I alternated between what I would 
describe as ‘material motifs’, sketch drawings, technical drawings and 
concept models.
An interesting aspect that also emerged was the crossover between 
crafting and the crafted object: namely here in that the removable 
keychain also would take cues from bracelets and jewellery.
Figure 28
Left: expanding/contracting 
keyboard
Figure 29
Above: experiments with 
materials
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Figure 30
Left: foldable models/
confi gurations
A
lex
Procrastinating
Person 2
Busy
Person 3
Person 3
TEXT M
ESSA
G
E
A
lex
r u still gd 4 
m
ovies 2night?
Reply
COMMUNICATIONMAIN
EXTRABROWSING/VIEWING
FRONT:
BACK:
m.google.com Now Playing
2km away
2:441:45
Multiple displays generally need a 
primary and a secondary for orientation.
In this way functions can assigned 
spatially.
An added concern here is the device 
being used in different configurations 
and angles - there is the potential for the 
user to get lost without findability cues.
Should panel be transparent through 
to other screen? Or be a screen on its 
own? (In this case it will need to 
reverse when flipped around).
Show what screens 
functions are on?
How (E.g. Mac style bars....)
Mirror?
39
P
D
C
C W1 W2 W3 E
Physicality through Multiple Screens
Following on from the ‘breaking apart of the phone’ concept and 
considering the use of screens, the design work looked into how touch 
screens might be used as physical elements, thus both allowing for the 
level of functionality that future mobile devices are heading towards 
(and looks to be most accessible through screens), while providing 
a richness of physical mastery that is available in many tangible 
interaction models. 
From this, exploration was carried out into various ways panels could 
be used with small screens, eventuating in a four panel layout of 3 
large screens and one small one with a cutout of the rest.
One interesting aspect was considering the number of screens: arguably 
an arbitrary number. Four was chosen as it allowed for a rich level 
of physicality and confi gurability (particularly through being able 
to potentially move functions across the panels), and because it still 
retained the retangular format for screen interfaces. The cutout also 
provided the opportunity to investigate both how different sized screens 
might be used differently, as well as working on a semi-hidden screen.
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Figure 30
Left: foldable models/
confi gurations
Figure 31
Above: development of using 
multiple screens
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Figure32
Top Left: inspiration from 
Morroccan panels
Bottom left: Illustrator 
experiments
-OROCCAN 0ATTERNS
41
P
D
C
C W1 W2 W3 E
Other Infl uences
The process of bringing together both the physicality and material 
motif strands required some other infl uences to ‘bridge the gap’.
This was done through taking Morrocan patterns as a reference for 
interfacing the keychain with the screens. Using this, both the outer 
case of the object and the keychain were refi ned. 
The end result was a removable chain that nested into jewel-like 
settings on the outer shell of the phone.
There could be argument as to whether bringing in extra elements 
diluted a design project that was already very diverse. However, it 
also brought attention back to the aesthetic and visual aspect of 
craftmanship - something that had been put aside to some extent during 
the making of ‘material motifs’. 
Figure 32
Top Left: inspiration from 
Morroccan panels
Bottom left: Illustrator 
experiments
Figure 33
Top to bottom: Digital 
crafting? Illustrator and CAD; 
dying the jewel insets;
early rapid prototype; stringing 
together the rapid prototyped 
chain
42
Figure 34
Left: Drawn up versions of 
some of the suggested screen 
functions
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User Testing
The fi nal prototype was tested with a small sample of users (mobile 
savvy but not technophiles) to evaluate initial impressions of the 
model, how it was manipulated, and how it might suggest functions 
on the screens. The tests were conducted through semi-structured 
interviews and paper prototyping (post-it notes on screens). The users 
were initially guided through manipulating the model and talking 
through their asociations, then given the context of the object as a 
concept model and a persona from which they paper prototyped a few 
tasks such as making a video call.
The testing ended up focusing on the screens rather than the chain 
because of the ambiguity (and more pragmatically) the fragility of the 
model. 
Useful feedback was obtained on many aspects of the concept:
The model overwhelmingly suggested a makeup compact (this might 1. 
suggest that it seems femnine at this point). 
The current physical shape of the model meant that users initally 2. 
missed the confi gurations of opening the front and back panels 
of it. (When asked, one suggested that it might be because of the 
prominence of the vertical hinges). However, once they were shown 
this confi guration, they expressed how it could be used to access 
different functions at different times.
While there was some variation between users (usually depending 3. 
on how they carried out the task of making a video call) one pattern 
that emerged was the use of the ‘back section’ as a computing 
area with screen and keyboard.  Some suggested the front for 
communications.
The level of ambiguity in various elements came into account. 4. 
All users said on initial look that the screens looked like screens. 
However, none saw the buttons as being buttons until told, and even 
then were unclear about what they might do. Similarly, users also 
had diffi culty with the lack of substance to the model.
The main area of confusion was the small screen. However, some 5. 
suggested it might be the main setup area, which others used it as 
the contact area for communications.
While the comments were not incorporated into submission, they 
provided a useful reference for any future developments.
Making a video call: “They’re on the left 
and I’m on the small screen”
Video calls
Screens and functions:  ‘They might start 
off set but then you could move them 
around as you got more advanced”
“That screen would have an icon 
menu like my phone”
Handgrips as phone: “it would 
need to be snap to this and hold”
“Like a pocket calculator or compact”
Figure 34
Left: Drawn up versions of 
some of the suggested screen 
functions
Figure 35
Above: User testing
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Figure 36
Left: fi nal concept open and 
closed
45
Outcomes and Outputs
Final Concept
The Facet phone is a mobile communications device that allows for 
easy use of it for videocalling, checking email and more. It consists of 
four touch screens that can be used independently of each other and 
are assigned various functions. Its foldable format (hinged on three 
sides) means that the screens can be used in a number of different 
confi gurations ranging from 1-4 screens,  in the hand or on a table.
The other aspect of this device is a removable keyboard chain 
incorporated into the outside case. The keys are strung together and 
held together by magnets. 
Assumptions
The concept is made assuming the following:
A new category between phones and laptops is emerging 
(smartphones, netbooks). The way information is shown on it suits 
smaller screens.
Miniaturisation: screens and batteries are becoming thinner.
High bandwidth wireless internet will be easily available almost 
anywhere
The target users are on-the-go professionals, mobile savvy but not 
obsessed with it.
Figure 36
Left: fi nal concept open and 
closed
Figure 38
Facet Phone in use: opening up 
to four panels, and in phone 
mode.
Figure 37
Various screen confi gurations
Figure 39
The key chain being held and 
being taken off the phone
1.
2.
3.
4.
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Figure 40
Left: Framework showing 
spectrum of sensory deign 
vs. screens, with Facet phone 
placed in the framework
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Framework
As mentioned earlier, this project is largely based on Silverstone et al. 
(1992, cited by Ling, 2004) that mobile phones are “doubly articulated” 
as a medium “through which we communicate and through which we 
maintain social contact” and a physical object “to which we carefully 
assign meaning” (p28).  
I have extrapolated this in the context of tangible interaction and 
craftmanship, specifi cally through  re-embodying (placing) screens in 
handheld electronic devices through physicality and incorporating craft 
into the designing of handheld electronic devices.
1. Re-embodying (placing) screens in handheld electronic devices    
through physicality
The major development of this device is the ‘breaking apart’ or 
‘unpacking’ of the screen: a direct contrast to the trend of a single, ever 
increasing screen (the notable exception being the ‘mini’ status screens 
on the outside of fl ip-phones). 
Why the division? It offers an alternative to the ‘black box’ nature of 
a single screen - unfathomable and merely an empty space when off. 
By allowing screens in themselves to become manipulated, they are 
granted a sense of place and orientation: a user has a physical sense of 
the functions embodied in a particular screen. 
Durrell Bishop refers to the the way messages are embodied in his 
‘Mobile Answering Machine’ as ‘tokens’. This concept allows screens 
themselves to become tokens, to become a manipulable and physical 
element, to be coupled with a somatic experience that is less reliant on 
vision than most touch screens.
The use of multiple screens has not been widely explored. 
The particular resonance of giving screens physicality in mobile 
phones is their being handheld devices: they hold much greater 
Figure 40
Left: Framework showing 
spectrum of sensory deign 
vs. screens, with Facet phone 
placed in the framework
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potential than in the desktop situation that multiple screens have 
traditionally been found. The screens themselves can become ready-to-
hand and present-at-hand, whereas previously this was done through 
buttons and the mouse.
One of the few of note is the ‘organiser fan’ by Frens et. al, designed for 
the extreme persona of a hedonistic 22 year old woman who juggles 
several boyfriends! While the organiser used physicality as a means for 
the persona to multitask and balance public and private, it was not a 
primary objective of the project and as such was used physicality only 
at a rudimentary level (from the metaphor of the fan).
Single screen devices such as the iPhone have attempted to virtually 
create a sense of orientation on the device through transitions.
At a basic level, the desktop metaphor provides some sense of place. 
However, this also benefi ts from the way desktop computers are used 
(in an offi ce etc). Even on a computer, this is showing to be reaching 
its limits. Some concepts are attempting to push the screen further 
(‘Bumptop’ makes it a physical desktop, Apple Spaces transforms one 
screen into four virtual ones, Microsoft Surface is a large continuous 
touchscreen while the  Nokia Morph is a small fl exible one), but none 
investigate placing the screen itself. 
The Facet concept demonstrates the placing of screens through 
physicality as it can be manipulated to create rich interactions and a 
sense of mastery that a single screen can only simulate. Using these 
multiple screens in a mobile communications device is particulary 
powerful since as a way to help users make sense of the myriad of 
functions and roles that may be accessed at any time.
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2. Incorporating craft into the designing of handheld electronic devices
Under the emergent intellectual framework, the other aspect this 
project looked into was how craft could be incorporated into the 
designing of devices such as mobile phones.
Risatti (2006) suggests that design does not involve materials the way 
that craft does:
“...Design does not involve a dialogical/dialectical engagement with 
material because it separates the conceptualisation of form done during 
the designing stage from the actual materialisation of form done during 
the making stage.” pp.110,184
Research has shown that it is possible to engage in craftsmanship 
without creating craft objects: Risatti describes jewellery and items 
such as well-made cutlery as results of craftmanship but not craft, 
while Ito suggests that some design objects made with a sense of 
materiality might be called a ‘haptic abstract’.
This project enquired into and experimented with both the level of 
craftsmanship in the artefact, and the experiential forms that ‘crafted’ 
artefacts typically employ. To explore this, a number of ‘crafted’ objects 
with some connection to mobile communication devices were created 
(objects made for the site of the hand, material motifs on a similar scale 
to mobile devices), and were manifested in the fi nal concept through 
the keyboard chain. One of the issues yet to be resolved is the bridging 
between the keychain as a crafted (and in some aspects, symbolic) and 
functional artefact. 
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Summary
Evaluation of Project
This project was challenging in that both the fi eld chosen to focus on 
(sensory design) and the object with which to design from (mobile 
phones) were rich sources of investigation. While this has made the 
process very interesting, it also created the diffi culty of navigating how 
the two strands impacted on each other (something that would not 
have been an issue with a more normative object).
A further challenge lay with investigating both embodiment and 
craftsmanship. While dealing with both was a useful means by 
which to remember the present-at-hand/ready-to-hand dialectic, that 
dialectical nature meant that it was diffi cult to reconcile them in a fi nal 
model (see below diagram).
The tangible interaction aspect of the project was fairly successful 
both from a theoretical standpoint and its incorporation into the fi nal 
design. While the interface  has not been developed beyond rough 
schematics, the concept was shown in user testing to be easy to grasp 
and master.
The investigation of craft in the service of product design, created an 
interesting theoretical framework  as to the differentiation between 
craft and craftsmanship with a number of  concepts based around the 
hand and material motifs being developed. This framework was not 
as easy to manifest in the fi nal model, partly because of the technical 
complexity of making concepts with mechanisms, and more generally 
because of the diffi culty in navigating between the haptic/functional 
and hedonic. Possible ways to deal with these issues might be through 
collaborating with a skilled craftsperson while making objects, and 
also in investigating the boundaries between haptic and functional 
by remaking existing mobile devices with in a crafted way (a natural 
progression from the Extreme Patina experiments and a suggestion 
from a jeweller that I did not end up following up on).
Figure 41
Rubin’s vase/face optical 
illusion: meets embodiment 
and craftmanship: you can’t 
focus on both at the same 
time
CRAFT
(-smanship)
MOBI-COM
(embodiment)
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Contribution to Contemporary Practice and Research
This project provides a framework and example of how tangible 
interaction and craftsmanship can be used in the service of designing 
future mobile communication devices. 
It is adding to the fi eld of product and interaction design by providing 
an accessible means for designers to be able to use fi ndings from areas 
as diverse as craft and phenomenology, a valuable tool for as Greenfi eld 
(2006) points out: 
“The working designer may not have the inclination, and defi nitely does 
not have the time, to trawl Heidegger for insight into the system they are 
bringing into being.” (pp 232-3)
Where this project differs from many others such as Ishii and Dunne is 
that its focus is on a real world (near future) device rather than a social 
commentary or exploration of new technologies. 
Areas for Further Research
Further exploration into the use of physicality with screens
Deeper investigation into materiality and how it could be incorporated 
into electronic devices, looking at soft materials, and mechanisms.
Investigating the division between haptic and hedonic by ‘crafting’ (not 
decorating) mobile phone objects.
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NS
1. Box holder phones
2. Patterns and cutouts
3. Soft/hard materials
4. Unwrappable chains
5. Inspiration: typewriter keys
6. Chain key concept
7. Material interventions
8. Letter keys
9. Wrapping and folding keys
10. Illustrator experiments
11.  Breaking  apart
12. Tactility: folding chains
13. Morroccan patterns
14. Key inserts
15. Removing keys
15. Key chain patterns
16.  CAD 
17.  Paper chains
18. Magnets: + chains
19. Threading prototypes
20. Holding keypad chain
21. Removing keys
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(Obviously it would be pulled back to far more 
subtle materials than felt inner etc, but it keeps 
materiality in the game and emphasises the 
difference between inner and outer).
Below are some of the different models (including a 
tantami-style mat that started it off) and nets.
Figure 42
The process of making the 
fi nal concept model compiled
1. Inspiration: Tarati phone 3. Interventions: phone shapes
2. Interventions: natural 4. Paper prototypes 5. Final inset 6. Buttons
2. Folding panels 3. Haptic explorations
5.  Polypropylene models 6 Panel explorations
7. Cutout panel experiments
10. User testing 
9. CAD8. Interface demo
10. Rapid prototype model
11. Final panels
1. Origami
4. Origami
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Research Question 
 
How can sensory design and specifically tactile design be used to create meaningful (Appendix A: 1) 
user interfaces (A: 2) for mobile phones? 
 
Description 
 
This project uses sensory design and specifically tactile design as a basis to design a mobile phone for 
approximately five years in the future.  
 
Mobile phones and tactile design have been researched and explored. This has involved finding 
relevant resources on sensory design, a phenomenological investigation into mobile phones to find the 
current and potential moments of meaning created by tactile design, and experiments with a variety of 
functional and non-functional objects to survey the different aspects of tactile design and their effects. 
 
The designed output from this project is located approximately five years from now, so that new and 
novel forms of manufacture can be exploited. This future orientation has also provided the opportunity 
to incorporate emergent trends relating to the use of mobile phones. 
 
Aims 
 
This project aims to develop a mobile phone with a meaningful user interface for users five years from 
now through the principles of sensory design, focusing specifically on tactile design. As a function of 
developing the aforementioned object, it sets out to provide a coherent and informed approach towards 
the design mobile phones using tactile design.  
 
Objectives 
 
1. To research the field of sensory design and tactile design and generate a framework from 
which to inform the design of mobile phones. 
2. To complete a phenomenographic study of existing mobile phones relating to tactile design. 
3. To conduct a range of experiments with hand-held objects (functional and non-functional) 
and their opportunities to generate meaning through tactility, and use these findings in the 
design process. 
4. To investigate future social trends and technologies that could be in place five years from now, 
and generate scenarios that can be used to inform the design of a mobile phone. 
5. To produce a range of concepts of mobile phones demonstrating tactile design, employing a 
range of creativity tools. 
6. To use ethnographic user testing as a means to evaluate initial concepts, and use these 
findings as a basis for further refinement (on approval from the Ethics Committee). 
7. To employ action research to create an ongoing reflection of practice. 
8. To present a final prototype and exegesis at the 2008 Unitec Design Exhibition. 
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Outcomes 
 
Theoretical outcomes: 
 
1. A theoretical model or framework of how tactile design can be used to provide meaning in 
mobile phones. 
 
Physical outcomes: 
 
1. A full-sized prototype of a mobile phone demonstrating the generation of meaning through 
tactile design. 
2. An action-research document of the process undertaken and reflections. 
3. An exegesis documenting research, methodology and output. 
4. An exhibition of the above outcomes. 
 
Rationale 
 
Sensory design and tactile design provide a means with which to explore the interface between the 
mobile phone and the user (a relationship that runs concurrently with the mobile phone itself being an 
interface between people). Applying sensory design to mobile phones also links/contributes to two the 
aforementioned emergent fields of research, in a way that is valuable for the design community. 
 
Mobile phones have become an integral part of today’s society, with the number of subscribers 
worldwide in 2004 at 1.75 billion (Goggin, 2006, p1). However, they are noted for their banality (Busch, 
2004, pp. 92-3). Overall, this is not surprising given that mobile phones have only been commercially 
available for two and a half decades and been seriously studied for around five years (Goggin, 2006, p1). 
Therefore, this project is a valuable contribution to an emerging discussion. 
 
Similarly, sensory design is a growing field, particularly focused on human-computer interaction (HCI). 
By directing information from this field into a design context, this project will create a toolkit that can 
be used by designers for electronic objects other than computers. 
 
As applying sensory design to mobile phones is too wide a category for Master’s level study, tactile 
design has been chosen as the field of focus. This subset of sensory design has been selected for its 
relevance to mobile phones (as highly handled objects, many languages translate ‘mobile phone’ into a 
term relating to the hand). It also facilitates the capturing of useable data can be collected with relative 
ease and reasonable cost (as opposed to smell or sound which requires specialised equipment to either 
create the objects or measure them). The term ‘tactile’ is being used rather than ‘somatic’ or ‘haptic’ in 
an effort keep the study focused on a hand-object interface. 
 
Some mobile phone companies have already begun to explore the value of tactility, one of the leading 
examples being the luxury mobile phone brand Vertu, headed by ex-Nokia designer Frank Nuovo. 
However, such overt attention to tactility is still an exception rather than the rule. 
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Literature Review 
 
A search into relevant texts has revealed that sensory design and mobile phones are both emerging 
areas of research, with the majority of documentation being very recent.   
The literature available on mobile phones (Kavoori, 2006 and Goggin, 2006) notes not only the way 
they are influencing society, but also the complex of interactions that take place between the device 
and the user. 
 
The field of sensory design is currently fragmented, having been added to across various disciplines as 
necessary. The most prominent is Human-Computer Interaction (HCI), as researchers have attempted 
to address the lack of resonance in digital media (McCullough, 1996 and Blythe, 2004). However, some 
work has been done from a less screen-based approach, such as architecture (Malnar, 2004) and 
sculpture (Prytherch, 2002 – specifically addressing haptics). 
 
The collected texts have applications throughout the duration of this project. McCullough and 
Csikszentmihalyi provide structures of reception between users and objects that can be applied to 
mobile phones. Busch’s comparison of meaningful wired phones as opposed to meaningless mobile 
phones serves as a useful comparative study that can be used to generate initial concepts. Goggin’s 
explanation of the ‘circuit of culture’ framework serves as a useful tool with which to mine the current 
properties of mobile phones insightfully, while Malnar and Prytherch provide taxonomies of tactility 
that can be appropriated for use in experiments and concepts.   
 
Key Texts 
McCullough, M. (1996) Abstracting Craft: the practiced digital hand. Cambridge: MIT Press. 
Discussion of the philosophies of craft and how it could be applied to digital media. Useful points 
include the discussion of the use of hands and diagrams on various hand-eye guidance tracking skills, 
reducing cognitive load by use of foreground and background, and the different types of links between 
the physical and virtual world (e.g. social reality, virtual reality, augmented reality etc.).  
 
Kavoori, A. P. (2006) The cell phone reader: essays in social transformation. New York: Peter Lang.  
One of the few readers available on the social/cultural aspects of mobile phone use. Points of note 
include Paul Levinson’s prediction that the ‘always-contactable’ nature of mobile phones will create a 
culture of self-enforced ‘non-communication’, Sadie Plant’s surveys of phone use (e.g. the three 
categories of public reception of cell phone calls) and ideologies of the cell phone (in all countries except 
the USA and Latin America the local term for the cell phone relates to mobility, hands or portability), 
and Leopoldina Fortunati’s observation that the phenomenology of the mobile phone on the body is 
“uncomfortable”.   
    
Malnar, J. M. (2004) Sensory Design. Minneapolis: University of Minnesota Press.  
Reader on various aspects of sensory design its application to architecture. Includes detailed 
taxonomies of the senses and their subsets and descriptions of how architectural structures might 
appeal to all the senses. Useful as the schematics can be easily adapted for a design context.       
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Wider Reading 
Goggin, G. (2006) Cell Phone Culture: Mobile Computing Technology in Everyday Life. Oxon: Routledge. 
Book on various aspects of mobile phones and mobile phone culture. Discusses the techno-
anthropological “circuit of culture” framework created by du Gey et al to analyse the cultural 
importance of the Walkman and how this relates to/could be used for the mobile phone, as well as 
Bruno Latour’s ‘actor-network’ theory. Also discusses the work of Nokia: one of the few mobile phone 
companies to recognise from an early stage the value of the ‘design difference’. 
 
Csikszentmihalyi, M. (1981) The Meaning of Everyday Things. Cambridge: Cambridge. 
Book that argues that domestic objects are part of the self in a “cold, concrete actuality”. Relevant points 
include the distinction between hedonism and enjoyment (the former is an end in itself while the latter 
integrates pleasure with a goal), and the elements of Dewey’s person-object transactions (person, thing 
and mode). 
 
Postrel, V. (2003) The Substance of Style. New York: Harper Collins. 
Book on the importance of aesthetics. Postrel argues the value of aesthetics should be understood 
though microeconomics rather than Maslow as the former is more dynamic and takes into account 
different rates of increment.  
 
Prytherch, D. (2002, Spring) ‘Weber, Katz and Beyond: An Introduction to Psychological Studies of Touch 
and the Implications for an Understanding of Artist’s Making and Thinking Processes’. Research Issues in 
Art, Design and Media, (2). 
Paper that charts the history of haptic research and its relevance to sculpture. The description of the 
subsets of haptics varies slightly from that in Sensory Design, but not so much to cause conflict.  
 
Blythe, M. A. (2004) Funology: From Usability to Enjoyment. Dordrecht: Kluwer Academic Publishers. 
Writings on interaction design and its application to products/software. Kees Overbeck et al make a 
plea for designers to move beyond cognition into emotion without falling into the trap of merely 
aiming for fun rather than “addressing emotions in an adult way”. Other points of use include a 
description of Desmet’s PREmo (Product Emotion Measurement) tool, and examples of 
installations/products that attempt to engineer resonant interactions such as the ISH installation and 
Wensreen & Overbeck’s expressive yet non-anthropomorphic alarm clock. 
 
Busch, A. (2004) The Uncommon Life of Common Objects. New York: Metropolis Books. 
History and commentary on various everyday objects including the mobile phone. Busch despairs at 
the banality of the mobile phone compared to its wired predecessor and describes expressive examples 
of the latter, such as the 1949 authoritarian Bell Model 500 telephone by Henry Dreyfuss, the 1959 AT&T 
pink Princess telephone, and a red shoe telephone from the late 1980s. 
 
Howes, D. (2005) Empire of the Senses: The Sensual Culture Reader. Oxford: Berg.  
Reader of the past and present approaches to the senses. Lisa Roberts coins a useful term - ‘sensuous 
technology’ – to describe the sense-informed method of pre-Enlightenment chemists. Other relevant 
writings include Jim Drobnick’s description of the movement in museum exhibits towards 
multisensory experiences, and David Howe’s investigation into the use of the senses in capitalism. 
    
Future Reading 
Dunne, A. Hertzian tales: Electronic products, aesthetic experience & critical design 
Merleau-Ponty, M. Phenomenology of Perception 
Myerson, G. Heidegger, Habermas and the Mobile Phone 
Abbas, N. (ed) Mapping Michel Serres 
Laurel, B. Design research: methods and perspectives  
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Methodology 
 
Future Forecasting 
This is undertaken at the beginning of the design phase to provide a social context for five years from 
now from which to design a mobile phone.  
Methods to be used include the Harman Fan, taken from Harman (1979) and the creation of personas, 
taken from Cooper (1998).  
 
Phenomenography  
This will be undertaken in parallel to future forecasting as a way of mining current and possible 
opportunities for tactility in mobile phones. It consists of investigating the range of tactility in mobile 
phones and their relation to users. The process is outlined by Hasselgren and Beach (1996). 
 
Action Research 
This will take place across the entire duration of the project as a way to measure and evaluate progress 
and encourage self-reflection, particularly during making. This process is taken from education theory 
and consists of an ongoing action-reflection spiral (Kemmis/Elliott/Whitehead  - cited by McNiff, 1988). 
 
Cognitive Creativity Techniques 
These are used during the conceptual stage of the design process to generate a range of ideas that can 
be critiqued. Techniques that can be used include the six thinking hats and provocations (de Bono, 1992), 
built thought (Lyall, unpublished) and the lotus blossom. 
 
User Testing 
Testing will be carried out and videotaped. Formal evaluations will also be collected using methods 
such as Desmet’s PREmo (Product Emotion Measurement), and this data evaluated and compared to 
taped footage. 
 
Budget 
 
Requirements  Estimated Cost 
    
Research resources: books, journals, seminars $500.00 
    
Design materials: pens, paper, printing/photocopying $500.00 
    
Prototyping resources: raw materials (e.g. wood, plastics), mock-ups, 
manufacture of components etc.  $1,000.00 
    
Ethnographic/evaluation resources: video tapes, testing spaces etc.  $100.00 
  
Examination/exhibition consumables: thesis, visual materials, final 
model etc. $500.00 
    
Total:   $2,600.00 
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Timeline 
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APPENDIX A: GLOSSARY 
 
1 .  Meaning:                 
A term used in industrial design to represent the making of objects that are not only 
functional but also engage human emotion (referred to by Dunne (1999) as “post-optimal 
objects”). In contrast to structuralism – which sees meaning as being made through a singular 
and universal narrative – industrial design suggests that meaning can be created (amongst 
other methods) by the creation of potential narratives that are realised by the user/users. 
2 .  User Interface:                    
A term used in computing to describe the medium through which a user interacts with a 
virtual application (e.g. keyboard or mouse for a computer), or more generally in a design 
context as the meeting point or ‘space-between’ an object and a user. McCullough (1996) 
provides a useful breakdown of the various types of interface (see Figure 1). Taking a user-
interface approach to industrial design has the advantage of keeping the object to be made as 
part of an exchange rather than an end in itself, thus allowing design decisions to be made 
accordingly.  
 
 
Figure 1:  
Diagram of different interfaces between physical and virtual worlds (McCullough, 1996, p122). 
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